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H1046122 TheDefibrillationThraaholdDuringEarlyVentricularFibrillation
J.S. Strobel, B.H. KenKnight, D.L. Rollins, W.M. Smith, R.E. Ideker. The
UniversifyofAlabama at Birmingham, Birmingham, AL, USA
Backgrourrd:Ventricular fibrillation (VF) which is induced by stimulation dur-
ing the ventricular vulnerable period is characterized by figure-eight reentty
in its initial phaae which Iaets for 1-2 seconds. Defibrillation shocks given
during this time may be more successful by preventing or terminating VF
while it is atill localized ancflor organized.
Methods: Saven pigs were studied. An Endotak defibrillation electrode
and a quadripolar pacing catheter ware placed in the right ventricular apex.
VF was induced by delivering a high current stimulus during the ventricu-
lar vulnerable period from tha pacing catheter. A bipolar eleotrogram was
recorded from the Endotak tip for VF sensing. Biphasic shocks were deliv-
ered from the defibrillation catheter after 1,2,3,4,5,7, 10, 15,20, and 25 VF
activations and after 10 aeconds (Control). A defibrillation threshold (DFT)
was determined for each number of VF activations using a three-reversal
up-down protocol.
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f7esu/ts:Arapidriseinthe DFToccurredforthefiret4 VFcycles, followed
by a slower rise up to 25 cycles. (See graph)
Conclusions: The DFT is markadly reduced during early VF which may
be a result of the organization and/or localization of VF activity.
H1046123 Impactof LaadPoaitionintha RightVantriciaonDefibrillationEfficacv.A CombinadExperimantsl
andClinicalStudy -
J. Winter,C. Schumann,J.E. Heil,Y. Lin,D.J. Lang,J.D. Schipke,
H.D. Schulte,E. Gains. Departments of Thorecic and Cardiovascular and
Experimental Surgery Heimfch-Heine-UnivemW Duesseldoti, Germany,
TachyarryfhmiaResearch Cardiac Pacemakers Inc., St. Paul, MN, USA
Objectives: The optimal position in the right ventricle (RV) for placement of
implantable Cardioverter-defibrillator (lCD) endocardial lead systems is not
exactly defined. The purpose of this study was to evaluate the effect of
two different positions of the RV-lead on defibrillation enargy requirements.
Methods: In 12 isoflurane-anaesthetized pigs and subsequently in 8 patiants
a non-septal position (Pi: free wall of the RV) and a septal position (P2:
interventricular septum) of the RV-lead (cathode) were investigated in ran-
domised order. A aecond lead in the superior vena cava served as anode.
For each position, separate 50% probability determinations of energy (E50),
peak voltage (V50) and peak current (A50) were calculated using a upldown
defibrillation procedure. The E50, V50, A50and impedance (1)were avereged
(X) and Compared (two-sided t-test for paired samples).
Resufta:
ExperimentalResults ClinicalResults
PI fx + SEM) P2 (X + SEM) PI (X+ SEM) P2 (X + SEM)
E50 (J) 31.8 + 1.2 21.9 + 1.1* 10.5 + 1.9 6.6 + 1.4”
MO 1A) 11.7* 0.3 10.5* 0.3” 6.3 + 0.S 4.7* 0.7”. . ,..,
V50 (v) a45.1 * 33.5 540.9 + 2.9* 356.5 %39.7 2S3.3+ 35.2*--- ...
i (s2) 55.6* 0.8 51.7 k 0.7* 59.3 & 2.3 60,9 + 1.9
lSignificantdifferencefromthenon-septslposition(Pi); p <0.05
Conclusion: Defibrillation efficacy of endocardial lead systems dependa
on the position of the RV-lead.A septal-poaition (P2) reduces significantly the
energy requirements comperad to a non-septal position (Pi). Proximity of the
RV-lead to the interventricular septum is a key factor to reduce defibrillation
energy requirements.
m ReductiCmOfVantricuiarDafibriii@iOn
ThraaholdsbyiridiumOxide-Coatad
EndocardialLaada:Effactof Polarization?
M. Niebauer,Y.Yamanouchi, K. Mowrey, D. Hills, B. Wilkoff, P.Tchou. The
Cleveland Clinic, Cleveland, OH, USA
Iridium oxide (IROX) is a low polarization material which reducaa the stim-
ulation thresholds of pacing electrodes. We teated the effecta of an IROX-
coated titanium endocerdial defibrillator lead (Intermedics, Inc.; Angleton,
TX) on biphasic defibrillation thresholds (DFT) in 12 pigs. Methods: IROX
leads were compared to a non-coated, but otherwise identical lead (STD)
placed in tha right vantricle (RV) via the right internal jugular vein. Identical
intra-cerdiac positioning of the two leads in each pig wee enaured by eehang-
ing the leads through a Teflon sheath advanced to tha RV endocardium. The
RV Ieada were paired to a left prepectoral subcutaneous can and tested in
random order. DFT’s were obtained by a “down-up, down-up” protocol uti-
lizing a biphasic waveform (fixed 65% tilt) defibrillator that sampled voltage
(Volts) and current (Amps) at 0.1 msec intervala during each phase (P1 and
P2). Delivered energy (Joules) and impedance (Ohms) were calculated from
this date. Peak and final values for each phase were dafined aa the aver-
aged value during the initial and final 0.5 msec, respectively. Results: STD
and IROX group means of DFT energy (J), peak voltage (volts), average
phase 1 current (Amps) and impedance changes over each phase (Ohms)
are tabulated below:
Leed Delivered Peak P1 Average Impedance Impedance
Energy Voltage Current Risa P1 Rise P2
STD 17.3* 4.4 49S.3 +72.0 7.4 * 1.5 7.4 i 2.1 3.A+ 2.1.- - .—- .
IROX 14.6+4.5t 459.9 +76.6t 7.1 + 1.6 1.0 *o.4t 1.7 + 0.6t
tp s 0.05 vs STD.
Conclusions: 1)IROX coating of this RV lead significantly reduced DFT
peak voltage and delivered energy. 2) The magnitude of the impedance
increase observed during each phasa was significantly reduced with the
IROX-coated lead compared to the STD lead. This finding is mnsietent with
reduced electrode polarization.
_ RsevaiuationofCorreiatiOnBetWaeffAbaOiUte
VantricuiarFibriiiationVoltsgaandSuccasaful
Dafibriiiation
S.Maghe, F. Laonelli,K.Wang, A. Patwardhan.University of Kentucky
Lexingfon, KY40506, USA
Ithas been reportedthat higharabsolutevantridar fibrillation voltage (AVFV)
is correlated with increaaed probability of successful defibrillation. We reeval-
uated the reported correlation and further explorad the directional influance
on this Correlation.In 11canines, VF was electrically induced and maintained
for 10 seconds. Defibrillation shocks (DS) were delivered between a right
ventricular apical coil and a subcutaneous patch electrode. The DS energy
with a 50Y0 probability of success was eelectad for each animal. Orthogonal
ECGSwere digitized every 0.5 msec in tha Sagittal (X), Traneveree (Y) and
Longitudinal (Z) directions. Starting at the point of DS, moving averegee of
total AVFV (JX2 + Y2 + 22), and AVFVa in directions X, Y and Z were com-
putad ovartime windows 1,2,4,8,16,32,84, and 128 me long. The average
AVFVSof the 236 successful (49%) and the 249 unsuccessful (51%) triala
were compared. Results showed that the total, X and Y AVFVa for all time
windows were not significantly different (p > 0.05) between successful and
unsuccessful trials. For Z, however, the unsuccessful trials had higher mean
voltage (rev) for time windows smaller than 32 ms. Our reaults contradict
reported correlation between AVFV and defibrillation auecess, and suggest
that directional AVFV may be more useful in predicting DS outcome. They
also suggest that rather than the global state of depolarization, the spatial
distribution of depolarization may better correlate with DS outcome.
./2 1 ms 2 ms 4 ms 6 ms 16 ms
Success 0.511 0.486 0,472 0.466 0.469
Failure 0.560 0.557 0.545 0.540 0.!%35
P 0.03 0.02 0.01 0.01 0.02
m1046126 AssociationofVantricuiarFibrillationBiapectraiEnargyandDafibriiiationOutcome
A. Patwardhan, F. Leonelli. University of Kentucky, Lexington, KY40506,
USA
To investigate whether the reported non-linear behavior of VF ie different
for successful and unsuceeesful defibrillation, we estimated cross biepectra
among orthogonal surface ECGa reeorded during VF. For 11canines, ECGS
